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^. 

[ 155}?^ 6 ] m^m 1 fic-Si^gid:, V 7 D eil. r ^ 
27!,^4o.^^«:W'^^-ffir.«i'3-ik Zio'. cn^=. 

-7 <^I^A*^fi£f ^>fci5>+f>JSfS<[g?:i?OI**. 



(2) 4$ra2 0 0 2-ia44l5 

2 

filler 1 <ommt^\.ni,xmuwm<i^iAmm^m\- 
ft. 

ft. 

[ %mm 1 5 ] 1512^ 1 (omt^it, ^ V 7 D f ji^r 

[ig*^ 1 6 ) mi^n 1 oC'S^li. v 7 d b ^i^r 
20 [ ig*^ 1 7 ) pisaff«Ht4JmtST'*> ♦! , msai^^ 

2T!?^4<^.^^?:Wr^>-fSrJU=2-jl., 5^L>'. Cn^> 

3S1 £cciawo:':^fto 

30 3p 1 2 tc5a$*cc':?^fto 

[ig5j?Ji2 1 } -i^zy^mm. rnrnm^. ^m. r 

Bai2^i#(*i i^x§^iViiim^o>^^m(o^mi;i^^m\Rrh 
[ig>t^2 2] mt^^^mmt. mK^mmtcx-^ 

^2©s«s8'C*^. »*is2 ucsaacoT^fto 
[ig*je2 3] BiJ5ast?Li^gt5ii. rnKDrnmcx-^ 
xmm-^.^^'^tBXh^} . m2<7>^^i^jir>xtmm 
i^fj. < O5]6§r'^^>i0..57ji:^^ u^rer-fe o . fria 

50 ^t^mm^m^mM^tifcmi^'y -tJi^jKt^mLy^^ti. -a 
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nAiJj* »J ^ -tnir* ^> . ig^E^ 2 6 i2«<07 -fe > :/ 

'J, 

[ 0 0 0 1 } 

l^ssr -b > L» A^EtcRg-^- 

[ 0 0 0 2 ] 

< S P E ) fiP*>r«^vjSfe!^ (REM) ^^^T-S. ^ A 

$n^o ^^W^tC^miHIii*, USPN5. 2 7 2, 0 
1 7^S:Z>*USPN5, 3 16, 8 7 1^ 

@aj^.O'ig^fii7-fe>7'»J (ME A) CC-a;!; KCtfci?T 



(3) 4*ra2 0 0£ - 1844 15 

4 

[0 00 4] 
[ 0 0 0 5 ] 

[ 0 0 0 6 ] mm^mr':ru'-*X'i^t. Sf^im^mm^ 

[0007] «!^i?Liiryp-*T-^^ -^ss^D-iz;^!^, 
Mkt. -i^y-v -ISiOm^icn L/^h $ ti 

[0008] :^^<o^mri^mt. sa^^rHs 

so li&.l[JC^2cr>^&i«:CC^I|i(Cii;iL6. 
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5 

mticm^^ti. cnii. 5i«iixfi«<:4^i,^t:, mmj^u 
ME Afl>fe{i^^^"mtc-5'^. ^immmt. ,^.^^^^^15 

7L14sScD.ic?K^U^>3lia^ HjfiiKlf * C i J: o-C, § 
[ i) 0 0 9 ] 

(-14. 16. :^:^^^^^mi^r^ 
8. £0, :f7:^'ryV2e. 2 6, S ^(D^if^gpS 1 , 

5fi. 1 8. 2 6, 3 0SO'2 0. 2 8. 3Sli, 

:^'::^J5^.0'^?jfelfiis^^3 6, 3 8 iS^^/'n^n^. 

^0>'>%(Ol^tf». **M3 7;0..#E>^Jf65nii^ 
K3 6Sa'3 8 f:a-7r. ME A 1 Z^mMm^Ltm 

too 1 1 ] I^2(i, 1s:^B^ccC^^^>7H2>>^»J 1 ZQ>^ 

\t. mAmXT K 4 S ifiStftUr* V- Y 

<SPE> 134 6tCj:0. iyV'-Y4 4ii'>iz>^m$in 
^. S P Eig4 6 li. m^if&m I 0 l^©^iS«:«atcr 

^Ifiis'^^o fj^^r, ^?lklO<DMEA12(i. miR 
O'^ 2<om^^^0 . 5 2 ^0^IS)li<&r^*CA:4ji^l^'Ciai4 6 

'-h4 25tO'*v-K4 4i3:, ^®50. 52«:.*^JCSr 



(4) «K32 COS - 164 4 1 5 

6 

^\r>iChl-X. J84 6<C+<^CC*^g3n&o 
[ 0 0 12] 1 m^^^^X'itt. # T C'«S4 0 < 7 ^ - 
K4£, :^y-K4 4>i*. Ii4 6<C'&'? <?>#C. 

fc) 5^t''7tH' ^^>-^8 0, 8 2?:MtC^tr. <ia3 

cc^-r J: ^ td > r ^ Kfsmwti . ^o>m i C'^M5 

h 8 0, 8 24*. 3!JjO . 0 19c mTj^O - 033cm 

(7. (om^X'!h^. 

1 0 0 13] *^«>fli(*;l<y ^-Sfis { S P E ) Ii4 

^MmSPEflik*. *:ll<Ri^S^4, 2 7 2. 
3 5 3^iS^O'3, 1 3 4, 6 9 7^. Jtt>'tc, r«?<a*> 
i.-'fjUj , mZ^mH 9 9 0'^) <SC'3 6 7'^3 8 7 

[0014] S PEISep*>t''- h li-^ ^^.y-l^^BIJlgr 

[ 0 0 1 5 ] H' 3r>.Si|^5j!iHt, i^^^^o>'^^^r>ifi 

:^miE^^>^\m^^Xib^. :^M^-'^WL(K>mXkt. i£ 
a^ed sulfonic acid radicals) 'C*fe^o 

[ 0 0 16] cnfi>o>-<ir:^^j^mt<omy.\tz^*- 

3jCv*. •;'fk;^,'U*>ig (perfluoronated sulfonic 
acid) ^'J^-^j^ST'^D, SS«»?!g4>X'li. I^liii 

(sulfonated perfluorocarbon) W^^^Gi^fliCC-^^fl^ 
Umt. (Nafion) cr>]Sg|.St:'E. I. -f :* 

[0 0 17] 

CF. = CFOCF,CF,SOiH 
50 CF, = CFOCF,CF <CF,> OCFtSCH 
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7 

omitVh 0 . 7 y - K 4 2 iStO';^ V - H 4 4 i^: is W ^> 

[00 16] 
H,= 2H*-»-2 e 
V20,+£H +2e = H,0 

*i5£^ii, .i<T'*-6o ^§^ii«3cc:li, ^ettJiUCOD.ic 
ii. mtm<Dmm 4 o r ^ ^ >• k 4 4 rltx 6n 

$ ti^t i * §*^J< ^fn^. ire mmf3> ^^o&o x'&^tcib 
1 0 0 19] «iikrta>.ic^fili, mmx'ih^) , «:^vfh^ 

-F;0.^r^- K'^^T^.i^© fMOtelit (back-diffusio 

mUt. ^felrt*l^#^5, 2 7 2. 0 1 7^ { *0 1 
7) S;0'5, 316. 871^< '8 71) eia^^n 

f!^^^^f^t^ctx^i>, c(omm^^f^^^tci£i. 
•wr^m%^m-:>ctffimmx'ih^. ■/>^<ox. 

<iiiud-crackinq> J ^^^ICWP^^ ^'yO-^:^t:m^^ 

[ 0 0 2 0 ] mm^i^mm^^t . ^k^^ 

6. MCC^[i;i'C. ^.mmpi^tdi^kj:. @S4 0$1B4 



(5) «ra2002- 1 844 1 5 

s 

o>UEAi2kt. Ii4 6«:Wi/riaD. s4lic>^^ 1 

Qd 5 0 > 5 2 (C'm(04im\i&m^!y 3 *C^&. 

4 0. fip^&, r^-K4 2S:0':#7V- K4 4Ji. ^p55 

0. 5 2©*fi£^.-r^&'^ 1 occfec^c. B4 6e<:^fi?tc 
[0 02 1 ] @4CC?SSn*J:^CC. m^4 0^'&*t 

10 li. ^NSicm-.<<^iismcfti«ie^^6 2&te**r*5ffl 
mm^tT <t 5 nrcPi^^^eiiw* 6 4 i . ffi-is $ 

n^». Ty-K4 2*fi56£'r^>.^3&94^6 0AS. 

K 4 4 ^mm- ^.^jittt^ eoiP^t-sci&gssn 

MtcSQ^-c. r>^- h4 2r'n-r>>J?'L.ft:fi5 

. V - K 4 4 r- D - ^> > 0 ^cfi^^s tktmu 0 

K 4 2 iiO':^ V - h 4 4 <C 4i 1/ xmrj, ^HK 2 -^CC-^S 
>) fSit'tl5f6 4it. «fii4 00[)&^?:ilOrf>8«3 

n. p^^^to'fimiii^e 0. 6 2dL^^$n, f^mn^ 

[00231 ^ISa^J*. /Jv7L*iiis£L., cn^^^ML 

fifeoC'fLii, mii^ri>!^^M^(om(Dmmx';hi>. iH^^i 
It. W-r^ji-Y^l (nnO fi|Jfe2 0:t>y;^ ha- 

^r>. ^rj2 0:^y>^- h.'UilJ^^^2 0 0:^vi^;vh 
iUT^3t$n^»o BET-^MlRli. ISa^feDiCi^S 

[oo2 4]MEAi±. isic^osa. aife, Jgi-mo'® 
50 ^^^^m^3^<^nmt. ^mr-<^^:^r'!?'(L 
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9 

'mt^^^-^^. cnh(o'&mt. ^trnMrnc^-^ 

<relaii*/«lv less wsncinq) . StC^li. iS^l/i'pjlSg 
(./ (ncn-ftwinq) <!;(r*^ J: . ^<D&m^^^^C.^^r> 
xWm^i^fi^o ^-TLhfifc^^vt. ^^^g©:?'Dt 

[ 0 0 2 5] ^^m\t. m^^infcmii^ ^ 'J - 

[ 0 0 2 6 ] f^-R^i^iftfii*, fif S t < lt» f!aiBl!S^?L«i 

555l/C-3S8ffrLTJ#f*a:. ^?SlPTFE (ePTF 

F E r h^'? 'Lrt-cii^UV) ^ jUA'C^-So 
PTFEli, f^:?c> {^li?tft> thXh^]^ht\Xl^ 

?L4*liRO'4§lii*, 3, 9 5 3, 566^ 

It. ^^;\7" (non-stick SLlh5T<ince) TtdtSi 

(*:*e5:ii:riii§-ttr'**j. 7jt> m^-^\^v\tmm'^^ 
1/ i^6fe*C'*> ^) iO-^ . C , 1^J> J: SSvWr .'U :3 - 'Kc J: D 

^fC*. 0. 0 1 5 t^Ulj^Si^h3. 0 2 i^DXOaSBH, «f 



<6) «ra2 0 0£-ia44l5 

10 

fig«e<0)^$i*. MS O < kt. 1 07^^2 5 0 5 D 
>. $tSb<i*. 25 7b^l 00 A^^P><^«S@{^*) 

[0027] !^?Lfe:^l#f*oc:'Mv^>4$iS(ii> -eoc-itCT 

20 ^^n^c -^•it^^x'^m^fM>t 

30 0. ^■X^X'<:^y^- m^,\tirv tll^i^ 

li. mt*, (Pt) , .»<^i>'5A (Pd> . 

P K S; 'J y'riy (Mo) (D^ipi^^ife. P t S:CX2 
M^l. h (C 0 ) cc:'^^^.^^. P t '^xf}ir^'^'i^(0^ 

m^i^^. ^wc^ p t sicAAx (s !i> 

-SrStfa '<^^'7--\t, asae^tclt. ss^)^$n^<:^g«l 

^gj^iSI (ultra-soni cation) Xli^f—Jl'- ^ 
<bali-iinliinq> <f ir<D8JI5tc J: 0 ;^ -7 «j -rtfc^^tst^ 
, mmn^i T^v^y -4^cC'¥iS5$s-!^ ^ X{i, 5 0 n m 
r5^5 0 0 nmcC'^^Sf^ic^^o *-^>;^cc:.(i3!>^ 

50 e^'ttfi!fe«ESS[f#S6-?i?"^x«^D'iNS<4ct^nitw6r^ ft? 
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u 

[0026] l^&I^, ftlsg@70r'1i^dnA:%;>&PT 
117 0<^1I^7 4^*i^?Lttxf#<*7 2«r5il.:rcS«i<C> 

[0 02 9] s?&3nfc^>i?rt<j?saii, -^^j^/fft 

J^i. 7-3. 8Mpa {250 -550PG 

cLicX'7X. '^miU^comxmirx^'^mi^^in 
Ji. RTF Eg^^c^)^®:? JUA0c:'5S(,^^^(<:ilslg]L. 
i(3C'ii*Q(Dm^%*, gSrif^r^^.'ij^^n. Sja'7-u:^<^>Bg 

tc!«<<:*iSSi*5, $&TL1i3a#W4=&ii-:? rat ^ C i 



(7) «Ba2 0 0 2- 1 644 I 5 

12 

[0 03 0] ^8-713 El6u:5i^snrc»*o m 
0:7 2tciii3Q5n^. H:^^io\t. m^^tn, mM.^ 

n^<:^>i'7 0i*^^4 O^^^.'d^f -S. ^154 0. 7 0 
*ii a. fc5:r#f* 7 2 ii, Sfli 4 0 . 7 0 i>^SJiMt 7 2 5t 
0'!^4 6<^>ft1iC**ttSST'. |g4 6<CSSm7-u;^5n 
^. J^iS-7U:J^i2^l*$^C^-C. :5:l#i*7 2(i. !^46A^ 

f\i> c ^^m^i^r^tcitfXih^, 
[0 03 1] m^s5'^ifk^i^o>mmkt. ^^^cc'^ttt? 

(Dig 6 L/SO'^^iS 6 Li^Y^miri>m^<0&m tc 0 ii.'d^ 

(fluorlnated hydrocarbon polviner} 

•i'ib^J^O^-- (perfluoronated polvwsr) ^t^ir, P 

jUs-jU, s-':?^^^U7*'l'3--^U <ssc-butvl alcoha 
1) , t JUTil^ri-JU {ten-butvlalcohoD , S 

V "i^ a tr.'U r 2 - ^ it A: r .'U - S tPo 

50 n-S.f:^tc:, ^a^-a-bJ^^raccsa^itasiJDUC^jJ: 
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13 

Ur5-.'K^)43-C. fm^n^i><0\t. x^juyjri- 
^^.^il^^.U^^ j.*U>y»J ^-^l.'C^'&o sitSOC- 

^ir:^ {'r -^^^:^'7 NO vi" 

mcmmv^h, ^<j>^mLisx, *i3&t/®i©sw 



(s) «Ba2 0':)2 - 1 844 1 5 

14 

[ 0 0 3 2] ±^.l/ft:?gsSS!l.mtcSr? < i , 2 o©P^c 
a>-^':f^^-Sj|'s.4^S^a':f b;^ {EI 7 > 0>^k. i^^O 

#*coiRijcc^S4(K lo^myLtcmmnm 

4 6. S^<7>^S4':), 7 0iCi3S5nycSI#W 

cc^n^nri,^^, s§)iom47ai±. mm^imm^i 
2 tc o mi nittt hti c *o #;t<<: a$ c ^ s^Tittsls 7 

70-feA«>feiiC. .aillOSiO^(»!^^?LttM«i7 2ia>» 

0. H'^>(53^!^4 6, IPJ2(0§S4 0. m2(O^^Wi 
^mkl 2SCA^2C^I^?Ll^;S?jlO©7 8^:, CCC-JUCC 

^0j!©:^StCffc ^SfijiA}!©-?^ - ^ «r t ^ ^ i 5? , 

\t. ^7L«ir:3a> (SS^S) miLOXX^j^<^ 
hfxx\.^h. a?Si< Uf^ h'?^ 'U^t-ux* (ePT 
FE) X'thi>. !5^TLter:?n> <g^^1§) m4i*, 55 

50 C*. 
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15 

1 0 0 3 3] 9im^v y -(o^.mt. g^3&±tc}sj^$n 

0. 2 0 r 17b^2. 0 : 1 (D^Sigec^O . ft?*L< 
li. •:). 25 : in^i -. H7)^ia^C*^>o 
[0 03 4] :/a-b-^A«<:4i<./r, piJ UC J: O^^n* 

6C*^o fi?SL<r**5eii. 0. 2 : m^C. 3 : ir- 

[0035] e PT F E^^^i^o>^m^m\t. nmm^ 

•L.=i-«L. < j PA) 3:>^^^'^i:f 7 ^:r>?g>|5E {-i^a 
%) 5?Jii PAi*. ;^^7y->EnSiJ (screen-pri 

ntinq) . (painting) , (spraying) 
C^>orn:ft>^(D^mcj:0^f***:tC?M5nio I PA 

t^^, sij4t/i}B?:^t.t:. ^f#($:<^)?U* i PA. 

^..B;cmT $ tf ^ C i D -C-iDe^tii ^^Bftr . ! P 
ASiC^:^^ -^:^->^^t^rc. ePTE«>S:f#(*T:Sa>7L 
O^fQii. fitsS©±T^O-^-:?/3f->S-wa«:*ijiM'r^>C 
i«:aft!fr*i^;i^E>n'S» ! PAi*. isifti^iCQiSlt- 
p K:3-r < > (fclaver-rod coating) ^''J,^<OfiM 
Or3 - ^ > i^Sf^iic J: 0 .^?Lii e P T F E^mtiCtt 
Th^tt&o ^*a?-iJ>J^D5» K (iitetennQ rod) 



<9) 4*9^2002-1 844 1 5 

16 

fee PT F E^±r'teii^n^>o S^fi]±^mt. Ihlb 
S3 0 0 a m6CaoS<D®5 ^W^-^). 2:f#^*:<D?L1^'< X 
ii. 0. OlTb^l. 5^111!, ftJitnffe 
:?gf5**imr^»fc2«>. <Ji. 0. 0 77!f^0. 
2^m<7>*aSf<:^^o 

[ 0 0 3 61 ^mTMXtZ rXOJMX'Mi^nh. ^ - 
10 2 5 •ct:-?£Jti3 ni>o XJi. I R ^ >:^<C'Tr- 

[0037] es<*:C^)Bfi£<^i?st-t:. e^ftjOV !^CC?ft 
miSfl 4 6-C<^:feC^r. S^3. 4&Mpa (5 00 p 

[ 0 0 3 8] mmBLvm^^i^'y\^-:^ri>fc^(o^'^<i> 
mt. e\K\t. mi2C^ 'C/}'hrj 1 9 0 rcc-^s^ 

X'. mi-^lZ^mtCRr>X. ni- 38-6. 9Mp 
a <?!*j2 0 0 p s ! 7bm^ 1 0 0 0 p s i ) <^>E/jr-;^ 
30 ?it-^Ci?>vc^r^o 

[0 03 9] S£^:7'UAXfi(±, ftfiU<ii, l?iJ^(i:S?5 
1 4 0 X;3!>^^E>^^ 1 6 0 -CS ^CCr>iaj^T'. 5^2 -8 
m-yX. H^Z. 1-3^54. IMPa <$«)30 0p s I ri» 

0 0 p 5 i ) 0>K/JX'^n^^>CtffiX'tt%o 
1 0 0 4 0 ] fiti^ l.t^f^^pUr-Ji, ^2(Oi5^f*iMIlB# 

5 0 %^ V4^^ <XiyJ:ie^. fts^SCJ'ftll^xltfiOC^^P 

5Mfi^«^-c<C'fi*«isoMsS5:f#<*. ij?5i 5ma 

[0 0 4 1 ] ^H^SA^Wkts nU^\^M\Q>^Mm^ 

rj:c*o mm:^ntc'^Ko>ntcj:'7xmi^sm 
50 -^K^qsii, cfim^sn^tbcor-viitc^o 
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(10) 

17 

(19IJ1 > 

1. imi^K^w^^mT^. pTfe iv-z^uiy 

2. ftt«gX^iJ-?!*s, XC-7 2''<^^:'7> (Vulcan) 

sg| ^^m-^- ^ fcibm^ ^ ^ rite. 

6. mC^m^. 4-5f>ra, ^f!j3, 45Mpa <S!55 

0 0 p s ! to <o^tiu>rx' 1 4 e'CT'iStcMUTSB 
^b^^^nfc, mt. 1 1 oo<^^ia^ar'50 s i'p 

30 

[0 04 2} K^<t:l>i:. -^-^ ^5f->^:. e FT FES 

ism (7D-b;^Q> It, vj:rx'im^f\hJ^^^. 

@±Cr. ^ :t ^ -? D - ^ < :x JfeSlJiiHI'^- hct t? * 

3e±i^ ^ ntc. 5 - 8 0 ms%<o%mi^mmo> 1 40 

i^'7A<03|--5r-, 1 -3 0^a%or.<*-/-3'-SS<o 

T'* 0 , h - 5? J^©>S(*S^fi<0 *> 6 0 ^€ , 
.ici*glOCr>4()9i«rli.«-r^„ 7 D'te:^AUlfet^ ^^(0 



1*^2 0 0 £-1844 15 
IS 

[ 0 0 4 4] ^StCM-? * A * y v-ccifc^ii. 0 . 2 
0 : 17!>S2. 0 : 1 (I>ffl@rtcC«bD . ftfiJl/<r*awe 
li. 0. 25: ir^^l : D t X B^^lMO 

■Ci*. .^^tC^i-r^-Y^^-^-iDtt^A^O. 8: n:\ 

i^d'^^tifti. x^y-*rit. Sfttc^^T-sm*: 

OJt^li, 5^0. 0 6 : 1 V^^C}. 1 5 : l<^>a5»c:*> 
♦3. BPfe, ;s.^'J-rt<0|af*(^>Sfi^cLirS!559^7!^^^ 
\A%X'hi>. StSUC^SaSliO. 08: 175^0. 1 

2 ■. 1 r-*) 0 . »J -p3CC'il**<?>sscc u 7 % 
mm \ \%X'0iho ^'p-fej^BccTftu-cit, 0. 10 

[ .:) 0 4 5 } ffici^, l» - >ensiJ3:C5-5' ^ > - a k 

3 - ^ ^ > i^oc:. ^: ^ v^Ka5iO\ e P T F E SJ#f*e<:fi^5g 

[ 0 0 4 6] r^o-bAAic^at-t^^csci'illlO^g^mj^^^ 

[ 0 0 4 7] immmh 
$ n 3r y ^ - Sfs D - ^ i > 5^<^>ii d . 

[0 04 8] •:fu-^XAlci^iihiy(OtmoiS^l^-:fi''^ 
•( ir :yQ>m^kt . JS^«Si > ^(J>W^<o 4 0 5 0 ^(D 

1. fJfciffl^?Ll41i5&«:^'r*, PTFE<D#feL^:?^.«U 

0 ^9 0^(^>:3^?L^*f#oXC-fco 

2. ftfe«gA^'J-Ai, XC-7 2''<-»^:^>;^-:t^> 

4fiJ^3nft:2 0Sfi>6C!>PtOl i?'^^, iSO'. 
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